Background -Pancreaticoduodenectomy (PD) with the resection of venous structures adjacent to the pancreatic head, even in cases of extensive invasion, has been practiced in recent years, but its perioperative morbidity and mortality are not completely determined. Objective -To describe the perioperative outcomes of PD with venous resections performed at a tertiary university hospital. Methods -A retrospective study was conducted, classified as a historical cohort, enrolling 39 individuals which underwent PD with venous resection from 2000 through 2016. Preoperative demographic, clinical and anthropometric variables were assessed and the main outcomes studied were 30-day morbidity and mortality. Results -The median age was 62.5 years (IQ 54-68); 55% were male. The main etiology identified was ductal adenocarcinoma of the pancreas (82.1%). In 51.3% of cases, the portal vein was resected; in 35.9%, the superior mesenteric vein was resected and in the other 12.8%, the splenomesenteric junction. Regarding the complications, 48.7% of the patients presented some type of morbidity in 30 days. None of the variables analyzed was associated with higher morbidity. Perioperative mortality was 15.4% (six patients). The group of individuals who died within 30 days presented significantly higher values for both ASA (P=0.003) and ECOG (P=0.001) scores. Conclusion -PD with venous resection for advanced pancreatic neoplasms is a feasible procedure, but associated with high rates of morbidity and mortality; higher ASA e ECOG scores were significantly associated with a higher 30-day mortality. HEADINGS -Pancreatic neoplasms. Pancreaticoduodenectomy. Portal vein. Mesenteric veins. Mortality. Morbidity.
INTRODUCTION
More than 90% of the pancreatic tumors are carcinomas. Among these, moderately differentiated ductal adenocarcinoma predominates. It is characterized by its poor prognosis and low response to treatments such as chemotherapy and radiotherapy. More than 80% of tumors are detected after the invasion of adjacent structures, or even with distant metastases; even patients with resectable pancreatic carcinomas have an average 5-year survival below 20% (1) (2) (3) . Pancreatic cancer is responsible for more than 24,000 new cases of cancer and 20,000 deaths annually in the United States. In Brazil and other countries in the Southern hemisphere, it is less frequent than tumors of the esophagus, stomach and colon, accounting for 2% of all types of cancer. Genetic factors have been described and there is evidence that smoking raises the genetic risk, increasing up to 8-fold the risk in patients who have a family history of the disease. Smoking acts as an independent risk factor in patients with chronic pancreatitis, which in itself is already a risk factor, doubling the risk for these patients (4) . Both obesity and elevated caloric intake increase the risk for pancreatic carcinoma (3, 4) . Approximately 20% of pancreatic cancer patients have diabetes mellitus more than two years before diagnosis (4, 5) .
The surgery of choice for lesions located in the pancreatic head is the pancreaticoduodenectomy (PD). Due to the anatomical peculiarity of this region, the pancreatic head rests on the splenomesenteric junction, where the portal vein is formed; in addition, the pancreatic neck is located exactly between the emergences of both the celiac trunk and the superior mesenteric artery. These factors promote a high risk of neoplastic invasion of these vascular structures (6) (7) (8) (9) . Resection of vascular structures adjacent to the organ, even in cases of extensive invasion, has been practiced in recent years, but its perioperative outcomes are still poorly understood in our context, in addition to its impact on overall and disease-free survival (10) (11) (12) .
This study aims to describe the perioperative results of PD with venous resection performed at a public tertiary university hospital, in addition to identifying variables associated with perioperative morbidity and mortality.
METHODS

Study design
A retrospective study was conducted, classified as a historical cohort, enrolling individuals who underwent PD with venous resection and were then followed-up at the Pancreas and Biliary Surgery Outpatient Unit of a tertiary university hospital. The protocol of this study was submitted to the institutional Research Ethics Board and was approved under the reference number Unicamp-2.238.018/ CAAE: 72366817.9.0000.5404.
Individuals included underwent surgical procedures performed from 2000 through 2016. The data were obtained through medical records and outpatient worksheets. Participating individuals were identified through the electronic system of the surgery center of such service. The surgical outcomes observed during the first 30 days after resection surgery were considered.
Study population
The casuistic included all patients aged at least 18 years old who underwent gastropancreaticoduodenectomy (GPD) or pylorussparing surgery (PD) with associated venous resection due to confirmed histopathological diagnosis of pancreatic cancer from 2000 to 2016. We excluded individuals who belonged to vulnerable groups (aged less than 18 years old, with mental disabilities, institutionalized), those with incomplete data in the medical records and those who underwent an associated resection of arterial vascular structures.
Sixty patients who met the criteria for inclusion in the initial data collection were identified. Of these, five were excluded because they presented a combined arterial resection, six because there was no report of venous resection in the surgical description, nine due to the unavailability and/or absence of complete data in medical records and one due to the histopathological diagnosis of chronic pancreatitis. Thus, 39 patients were included in the present study (FIGURE 1). of single-loop (duodenojejunostomy, hepaticojejunostomy and pancreaticojejunostomy) or double loop (gastrojejunostomy or duodenojejunostomy, hepaticojejunostomy, pancreaticojejunostomy and entero-enteric anastomoses). Venous resection was usually performed after the Whipple maneuver; the reconstruction was performed according to the resected segment, and could be done through tangential suture, end-to-end anastomosis and/or use of an autologous graft of the safenous vein.
Statistical analysis
Descriptive analysis with presentation of frequency tables for categorical variables and position and dispersion measurements for numerical variables. The normality of the data was evaluated using the Shapiro-Wilk test. Given that the distribution was not Gaussian, the results were expressed in medians and interquartile ranges (IQ). For the comparison of proportions, the chi-square test or Fisher's exact test was used when necessary. Mann-Whitney test was used to compare continuous variables between two independent groups. For the comparison of continuous variables between three or more groups, the Kruskal-Wallis test was used. The significance level adopted for the statistical tests was 5% (P<0.05). The value of P was adjusted for the univariate analysis according to the Bonferroni's correction (the adjusted value of P for significance was below 0.005). For the execution of the analysis, it was used the SAS System for Windows (Statistic Analysis System), version 9.2; SAS Institute Inc., 2002-2008, Cary, NC, USA.
RESULTS
The characteristics of the studied population are detailed in TABLE 1. 
Analyzed variables
The variables and concepts used in this study were: a) age: (years at the time of surgery); b) gender; c) ethnicity according to self-declaration; d) body mass index (BMI) (kg/m 2 ); e) symptoms; f) physical status according to the American Society of Anesthesiologists (ASA); g) performance status according to the Eastern Cooperative Oncology Group (ECOG); h) preoperative endoscopic retrograde cholangiopancreatography (ERCP); i) length of stay (days); j) estimated intraoperative bleeding (mL); k) type of reconstruction (single or double-loop); l) operative time (minutes); m) 30-day morbidity; n) 30-day operative mortality.
Surgical technique
All procedures were performed by the same surgical team. The procedures were performed according to the standard technique, along with an extended lymphadenectomy (hepatic hilum, celiac trunk, splenic artery, superior mesenteric artery, infra and suprapyloric lymph nodes); reconstruction was carried out by means Perioperative mortality was 15.4% (6 patients). The group of individuals who died within 30 days presented significantly higher values for both ASA (P=0.003) and ECOG (P=0.001) scores. The other variables analyzed did not differ between groups according to mortality. TABLE 4 details these observations.
DISCUSSION
The first description of PD associated with a vascular resection was done more than 40 years ago, but only recently this has become a widely used approach for advanced tumors (13, 14) . Historically, there was resistance to this approach due to the technical difficulty and the possibility that the survival gain could be negligible, given that the risk that the individuals presented systemic already undetected disease before the surgery was considerable. Recent studies have shown that the overall survival of patients who underwent PD with venous resection is comparable to those who underwent a standard resection, suggesting that venous involvement is more indicative of tumor location than of its biological behavior (15, 16) . According to a systematic review conducted by Gurusamy et al. (17) , pancreatic resection can be considered for selected patients with locally advanced pancreatic cancer at referral centers, assuming a higher risk of morbidity and mortality associated with the procedure. The same study, however, points out that there is a great heterogeneity and most of the studies that support this conclusion are of poor quality. There are no ultimate conclusions according to the current literature in regard to the best venous reconstruction method. Liao et al. (18) demonstrated that prosthetic grafts are safe and effective, but there was no advantage in comparison with autologous grafts in regards to perioperative outcomes.
The epidemiological profile of the individuals in the present study was comparable to that previously described in the literature, In regards to the surgical technique, 71.7% of the subjects underwent GPD, whereas in 28.3% it was adopted a pylorus-sparing technique. The majority of the individuals underwent a single-loop reconstruction (53.8%). The median operative time was 335 min (IQ: 300-420 min) and the estimated bleeding 1000 ml (IQ 800-2000 mL). In 51.3% of cases, the portal vein was resected, whereas in 35.9%, the superior mesenteric vein was resected and in the other 12.8%, the splenomesenteric junction. The median length of hospital stay was 12.5 days (QI: 9.75-15). The adopted tactics for venous resection and reconstruction were: tangential resection with a simple suture (76.9%), complete resection with end-to-end anastomosis (18%), and complete resection with autologous venous graft (5.1%).
In relation to perioperative complications, 48.7% of the patients had some type of morbidity in 30 days, with intracavitary abscesses (17.9%), bleeding (12.8%) and pancreatic fistulas (12.8%) being more common . Other complications observed were ascites, digestive hemorrhage, and respiratory complications. (TABLE 2) None of the variables analyzed was associated with higher morbidity (TABLE 3) .
with a predominance of males from the sixth decade of life (1) (2) (3) . There was a predominance of self-declared Whites, and there is evidence in the literature of a higher prevalence of the disease in Blacks. Possible explanations for this discrepancy may relate to the predominantly mixed ethnicity in our country, as well as complex socioeconomic issues that may lead to a possible delayed access to healthcare services and postponing the diagnosis and referral for potentially curative treatment among these poorer populations (19, 20) .
Although the arterial resection presents caveats due to the high perioperative morbimortality, tumors with suspected venous invasion can be resected with results close to those observed in the standard procedure. Nigri et al. (21) , analyzing in a multicenter study the evolution of venous resections in pancreatectomies in Italy, observed mortality ranging from 5.3% to 9.2%. In a 2012 meta-analysis involving 19 studies conducted by Zhou et al. (22) , it was observed that, despite greater bleeding and operative time in patients who underwent surgery with venous resection, morbidity, perioperative mortality and survival at 1, 3 and 5 years were similar in relation to the group who underwent standard surgery.
The present study demonstrated similar results regarding surgical time, blood loss and perioperative morbidity to those observed in some international studies. Beane et al., in a study involving 194 patients who underwent PD with venous resection included in a database of the American College of Surgeons, reported a morbidity of 46.7%, and 11.6% of the patients had pancreatic fistula (23) . In a study by Hamidian-Jahromi et al. (24) , involving 17 patients undergoing pancreatectomy with venous resection, the median estimated blood loss was 997 mL and the surgical time was 400 minutes.
Although there is not a universally accepted goal for perioperative mortality, the value observed in our study (15.4%) was high. In the above-mentioned meta-analysis, perioperative mortality was 3.3% in patients which underwent venous resection (22) . On the other hand, the mortality of the present study result was comparable to the indices found in Brazilian studies referring to the standard procedure. In a recent retrospective study conducted at our institution with patients undergoing PD (with or without vascular resection) between 2012 and 2017, the overall mortality observed was 10.3% (13) . Analyzing the standard surgery without vascular resection, Rocha et al. (25) , in a sample of 41 patients, observed morbidity of 58% and surgical mortality of 22%. Wanderlay et al. (26) , analyzing 21 patients, verified a morbidity of 21.7% and mortality of 17.3%. Torres et al. (27) , in 39 patients who underwent a standard operation, observed a 30-day mortality of 10.2%.
Preoperative biliary drainage by means of ERCP did not influence perioperative outcomes in the current study. However, this is a controversial topic, since this approach may lead to more infectious complications after PD (28) , although as it has been pointed by Ngu et al. (29) , the avoidance of preoperative biliary drainage will prove logistically difficult for most hepato-pancreato-biliary units. A metaanalysis conducted by Wang et al. (30) concluded that the current evidence neither supports nor refutes pre-operative biliary drainage for patients with obstructive jaundice needing surgery; however, this review also highlighted the heterogeneity and poor quality of most analyzed studies. Our service adopts this approach based on the high levels of bilirubinemia of our patients at admittance allied with the impossibility to indicate a definitive surgery in an emergency setting.
Certain factors seem to have been determinant for the mortality observed in the current study. It was observed, mainly, that a more precarious clinical status assessed by both ASA and ECOG scores was associated with a higher mortality, as previously pointed out by Chou et al. (31) The socioeconomic profile of patients in our country is strongly reflected in terms of nutritional status and access to health services. Thus, these are patients whose diagnosis is very late and who, in most cases, are admitted with clinical and nutritional conditions already significantly deteriorated in the referral service (32, 33) . There is strong evidence that the results of general and oncologic surgical treatments for pancreatic cancer are significantly worse in populations with more precarious socioeconomic status due to issues such as a difficulty to access referral services and their generally deteriorated health status (34) (35) (36) . Even though the surgery corresponds to the only curative therapy for this disease, it is possible to assume that alternative approaches to resection as the first therapeutic modality, such as neoadjuvant therapy with chemo and radiotherapy, or even treatments based on palliation of complications arising from these neoplasms, such as biliary drainage or bypass through gastroenterostomy, could be more appropriate in individuals with more advanced age, comorbidities or precarious nutritional status. Still, we must consider that the study encompasses a long period, with results that may vary over time due to the progression of the learning curve and skills of the surgical team. Hence, the selection of suitable patients to undergo these surgical procedures seems to be the key point to better outcomes, and the use of general physical and clinical status are useful to this decision-making process. The current study presents some limitations that must be taken into consideration. Its retrospective design may be associated with a lower quality of the data collected, as well as the potential loss of participants due to the incomplete medical reports. The option for a single-center study does not allow the findings to be immediately reproducible in other services. In addition, the small sample precludes ultimate conclusions. A comparative study involving individuals undergoing this procedure, standard surgery or palliative therapies could also bring relevant information.
CONCLUSION
PD with venous resection for advanced pancreatic neoplasms is a feasible procedure, but associated with high rates of morbidity and mortality. Higher ASA e ECOG scores were significantly associated with a higher 30-day mortality.
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Orcid
Guilherme Hoverter Callejas. RESUMO -Contexto -A duodenopancreatectomia (DP) com ressecção de estruturas venosas adjacentes à cabeça do pâncreas, mesmo em casos de invasão extensa, tem sido praticada nos últimos anos, mas sua morbidade e mortalidade perioperatórias não são completamente determinadas.
Objetivo -Descrever os resultados perioperatórios de DP com ressecções venosas realizadas em um hospital terciário universitário. Métodos -Foi realizado estudo retrospectivo, classificado como coorte histórica, envolvendo 39 indivíduos submetidos à DP com ressecção venosa entre 2000 e 2016.
Foram estudadas variáveis demográficas, clínicas e antropométricas pré-operatórias e os desfechos principais foram a morbidade e mortalidade em 30 dias. Resultados -A mediana de idade foi 62,5 anos (IQ 54-68), sendo 55% dos indivíduos do sexo masculino. A principal etiologia identificada foi o adenocarcinoma ductal de pâncreas (82,1%). Em 51,3% dos casos, a veia porta foi submetida à ressecção; em 35,9%, a veia mesentérica superior foi ressecada e nos outros 12,8%, a junção esplenomesentérica. Em relação às complicações, 48,7% dos pacientes apresentaram algum tipo de morbidade em 30 dias. Nenhuma das variáveis analisadas associou-se à maior morbidade. A mortalidade perioperatória foi 15,4% (seis pacientes). O grupo de indivíduos que cursou com mortalidade em 30 dias apresentou escores significativamente mais altos de ASA (P=0,003) e ECOG (P=0,001). Conclusão -A DP com ressecção venosa para neoplasias avançadas do pâncreas é um procedimento factível, porém que se acompanha de altos índices de morbidade e mortalidade; escores de ASA e ECOG altos são fatores significativamente associados à maior mortalidade. DESCRITORES -Neoplasias pancreáticas. Pancreaticoduodenectomia. Veia porta. Veias mesentéricas. Mortalidade. Morbidade.
